are not likely related to the modification of eicosanoid levels because it has been reported that the cyclooxygenase inhibitor indomethacin does not modify the chemiluminescence of peritoneal macrophages cultured in vitro with either arachidonic or eicosapentaenoic acids (10) . Some studies have suggested that lipids may modulate the immune response by the alteration of membrane fluidity (11) , production of lipid peroxides (12) and direct interaction with the cellular activation process (13) .
Contradictory results have been reported concerning the effects of n-3 polyunsaturated fatty acid-containing diets on tumor necrosis factor (TNF) production. Studies carried out with mononuclear cells from human and Kupffer cells from rats showed a reduction of TNF production due to lipopolysaccharide (LPS) stimulation in fish oil-treated groups (3, 14, 15) . On the contrary, similar diets were also shown to enhance TNF production (16) (17) (18) . This fact may be explained by major differences in both methodological (duration and types of dietary supplementation) and biological factors such as species, age or sex (19) .
The mechanism by which free fatty acids or oils added to a diet affect cytokine synthesis remains unclear. In assays performed in vitro, it has been shown that the inhibitory effect of unsaturated fatty acids is due to an independent mechanism of both eicosanoid synthesis and lipid peroxidation (20, 21) . However, a recent study suggests that these effects may be due to a direct regulatory effect on gene expression (22) .
The purpose of this study was to analyse the immune response of peritoneal cells from mice fed diets containing each of the studied oils. We compare the effects of feeding mice a diet containing olive oil (00) with the effects of the feeding of sunflower oil (SO) or hydrogenated coconut oil (HCO) diets. These effects may be due to components other than oleic acid contained in 00, such as alcohols, carotenoids, etc. In a recent study, Jeffery et al (23) have shown that the effects of an 00 diet are most likely due to the presence of oleic acid, since rats fed a high-oleic sunflower oil diet showed identical effects as rats fed an 00 diet, while these effects were different from those observed by the feeding of a SO diet.
Since phagocytic activity and cytokine production are involved in antitumour action and inflammatory states, oil-mediated modulation of these parameters may be useful to augment protection against infectious diseases and tumours. 
RESULTS
Mouse weight and peritoneal cell counts There were no significant differences in the body weights (Table 2) or counts of cells from the peritoneum of mice consuming the different diets over the 90-d feeding period (Fig. 1) . Figure 2 shows luminol-dependent chemiluminescence induced by the phagocytosis of peritoneal cells from mice fed 00, SO or HCO diets over the 90-d feeding period. From the 40th day, the values of activation from the peritoneal cells of 00-fed mice were higher than those obtained for SO or HCO-fed mice.
Measurement of phagocytic activity
On the 90th day of 00 diet supplementation, these differences were found to be statistically significant with regard to the values measured for mice fed SO or HCO diets (p<0.05). The results from this study show that dietary lipid manipulation modifies several immune parameters of murine peritoneal cells. There were no significant differences in weight gain between animals fed the different diets. Peritoneal cell numbers from mice consuming different diets were similar. However, the phagocytic activity of peritoneal cells obtained from 00-fed mice was significantly greater than that in the SO or HCO-fed mice. Moreover, peritoneal cells obtained from the 00-fed mice also produced more IL-1 and TNF-a than those isolated from the other groups.
Monocyte functions such as phagocytosis are altered by dietary lipids. Several studies have reported that unsaturated fatty acids incorporated to assays in vitro increase the phagocytosis of zymosan particles (11, 27) . These studies showed a high correlation between phagocytosis and membrane polyunsaturated fatty acid content. The results reported here suggest another mechanism for the action of unsaturated fatty acids, likely related to the index of unsaturation. The observations of our study support the idea that an 00 diet increases the phagocytosis of zymosan particles, while saturated fats such as HCO cause the lowest rate of phagocytosis. On the other hand, the results of chemiluminescence obtained using peritoneal macrophages from rats fed a diet containing eicosatetraenoic acid were ap proximately half the value of the chemiluminescence found in macrophages cul tured with eicosapentaenoic acid (10) .
IL-1 and TNF are cytokines involved in the pathogenesis of inflammatory diseases. It has been demonstrated that the supplementation of n-3 polyunsaturated for the assays, although this aspect is not clear yet.
In short, the results obtained show that a diet containing 00 enhances several parameters involved in the inflammatory process, such as the peaks of phagocytic activity and the production of IL-1 and TNF. Moreover, these effects are likely due to oleic acid rather than to other components of 00, as a recent study confirms (23) . Statistical analyses have also indicated that IL-1 production is time-dependent. Perhaps, this effect may be due to the number of peritoneal cells, which began to increase from 60 d of supplementation with the diet containing 00; in the same way that IL-1 production augments. On the contrary, statistical analyses have shown that neither peaks of chemiluminescence nor TNF production are time-dependent.
Therefore, dietary lipid manipulation may be useful to increase resistance to infection as well as for immune surveillance against tumour cells. Further studies should be performed to understand the mechanisms involved in the immune response regulation by fatty acids contained in oils. 
